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The aim of this project is to explore and extend a simple
agent-based model of wealth dynamics and inequality.

1. Geometric Brownian Motion
A GBM is the simplest model of capital wealth, charac-
terised by the SDE,

dx = x(µdt + σdW ) (1)

Where µ represents the long-term growth and σ, the
volatility. W is a standard Brownian motion.
We can consider the wealth of each agent as an independent
instance of a GBM.
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Figure 1:Sample paths for 100 agents following a GBM for µ = 1.2,
σ =
√

2

The mean of a GBM is controlled by the agents with the
highest wealth, and is vastly different from the typical
value.
This phenomenon reflects data from the real world, and is
not found in standard Brownian Motion, as it has thinner
tails, which makes GBM a suitable base model.

Figure 2:Pyramid of U.S. wealth distribution (source: credit-
suisse.com)

2. The Reallocation Model

In the RGBM model, the wealth of the ith out of N indi-
viduals, xi(t) is given by

dxi = xi (µdt + σdWi)︸ ︷︷ ︸
GBM

− τ (xi − 〈x〉N) dt︸ ︷︷ ︸
reallocation

(2)

〈x〉N is the wealth per capita.
τ controls the reallocation of wealth.
τ > 0 could be tax; some percentage of each person’s
wealth is collected and then redistributed evenly.
τ < 0 could represent rent; capital is taken from the poor
and given to the rich, negative wealth is now possible.
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Figure 3:Simulations with τ equal to -0.3 (left) and 0.5 (right).

Berman et al. found that as τ tends to infinity, the dis-
tribution of rescaled wealth becomes stationary. We found
that with∞ > τ > 0 trajectories cluster around the mean.
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Figure 4:The distribution of wealth rescaled about the mean, τ = 5,
µ = 1, σ = 1 at t = 1000.
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3. Reverse Robin Hood
Fitting this model to historical U.S. personal wealth data
shows that τ has been negative since the 1980s. This sug-
gests the U.S. economy has been taking from the poor and
giving to the rich for the last 30 years.

Figure 5:τ̃ generated from fitting U.S. data (source: Berman et al.)

Running the model with the values of τ̃ generated by the
fitting shows that no artificial biases have been introduced
and that the values of τ̃ are meaningful.

Figure 6:Comparison between data and model (source: Berman et al.)

4. Future Work
• Add a lower bound on wealth to simulate bankruptcy
• Investigating the strict lower bounds of Figure 2
• Better understand negative τ regime


